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Extensive arterial aneurysm developing after
surgical closure of long-standing post-traumatic
popliteal arteriovenous fistula
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Long-standing arteriovenous fistula (AVF) can lead after closure to late arterial aneurysm formation. We report the case
of an extensive iliofemoral aneurysm extending from the aorta to a left venous above-knee to below-knee popliteal bypass
occurring 14 years after closure of a post-traumatic popliteal AVF. While the arterial axis, which was not dilated at
closure, became aneurysmal, it is remarkable that the vein bypass performed at the same time was not altered. The
pathophysiologic mechanism of such a complication could be morphologic modification of the arterial wall while the AVF
is open and hemodynamic change after its closure. (J Vasc Surg 2004;39:889-92.)Post-traumatic arteriovenous fistula (AVF) is a com-
mon complication of vascular trauma. Long-standing AVF
can lead to arteriomegaly or arterial aneurysm.1 Less com-
mon is the development of aneurysms after closure of a
long-standing AVF.2
CASE REPORT
A 50-year-old man with no risk factors for arterial lesions and
no familial history of aneurismal disease was admitted in November
2001 with a left iliofemoropopliteal aneurysm. In 1963 he had
sustained a left popliteal fossa penetrating knife wound; emergent
popliteal vein direct suture was performed. The patient was not
seen again until October 1984, when he underwent surgery to
treat two left popliteal AVFs, the larger measuring 30 mm long, on
the below-knee popliteal vessels, which were closed primarily. No
aneurysm was found. In December 1984 the patient was readmit-
ted with acute left calf pain. An angiogram showed a ruptured
popliteal aneurysm without persistent AVF (Fig 1, A). Surgical
exploration revealed a 40-mm diameter true aneurysm extending
to the entire popliteal artery, with rupture on the below-knee
portion at the level of the previously closed AVF. The aneurysm
was resected, leaving the middle popliteal artery, and distal super-
ficial femoral artery to below-knee popliteal artery bypass was
performed with the homolateral saphenous vein.
In 1996 the patient noted development of a pulsatile tumor in
the upper third of the left thigh. Examination revealed an extend-
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doi:10.1016/j.jvs.2003.10.059ing aneurysm of the left common femoral artery and superficial
femoral artery. Angiograms (Fig 1, B) and computed tomography
(CT) scans obtained in 1998 demonstrated an aneurysm extending
from the origin of the left common iliac artery to the proximal
anastomosis of the left popliteal bypass, sparing the left internal
iliac artery and deep femoral artery. No AVF was found, and the
previously performed bypass was not dilated (Fig 1, B). The
outflow was limited to two limb arteries. Another CT scan was
obtained in October 2001 (Fig 1, C), and showed an increase in
the diameter of the arterial aneurysms, from 28 mm to 38 mm on
the iliac axis and from 25 mm to 45 mm on the superficial femoral
artery. Moreover, a duplex scan showed parietal thrombus in the
superficial femoral artery aneurysm.
Surgery was performed with the patient under general anes-
thesia. First the left above-knee popliteal and femoral arteries were
approached (Fig 2,B). All accessible collateral vessels of the com-
mon and superficial femoral arteries were sectioned between two
clips. At laparotomy, a slight dilatation on the anterior wall of the
infrarenal aorta was found. The left common iliac, internal iliac,
external iliac, and right common iliac arteries were dissected, and
the left ureter was tracked down (Fig 2, A). After systemic hepa-
rinization and infrarenal aorta and inferior mesenteric artery
clamping, the aortic bifurcation was excluded with an Endo GIA
stapler after removal of the cutting blade. All lumbar arteries were
clipped. Terminal anastomosis was performed between the infra-
renal aorta and an 18  9-mm bifurcated polyester graft with 3-0
polypropylene running suture. The inferior mesenteric artery was
reimplanted in the graft, and a terminal anastomosis was performed
between the right limb and the right common iliac artery.
The left common iliac, external iliac, and internal iliac arteries
were ligated. The left limb of the graft was tunneled under the
ureter down to the ipsilateral groin. The common femoral artery
and the proximal third of the superficial femoral artery were
resected, and the graft was terminally anastomosed to the deep889
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ester graft was anastomosed and tunneled down to the popliteal
vein graft, on which a terminal anastomosis was performed. A
peroperative angiogram showed good results of the bypass, with-
out anastomotic stenosis.
A postoperative CT scan showed complete occlusion of the
excluded left iliac axis and patency of the bypass. Histologic
examination found atherosclerotic lesions, with regression of the
elastic network of the media and focal fragmentation of the internal
and external elastic lamina (Fig 3). The patient was discharged on
day 13, and 20 months after surgery he remained well without
complications on a completion CT scan.
DISCUSSION
Development of arteriomegaly proximal to long-stand-
ing AVF was first described by Hunter in 1757.3 Contrary
to the hypothesis of Rich in 1989,4 arteriomegaly and
proximal aneurysm can occur after repair of long-standing
Fig 1. A, Preoperative angiogram obtained in 1984 whe
2 months after arteriovenous fistula closure. B, Ang
arteriovenous fistula and the nondilated venous above-kn
scan, three-dimensional maximum intensity projection rAVF5; however, the pathologic mechanism of this phe-
nomenon is not well understood.
In a review of the literature, Mellie`re et al2 found 17
cases of such late complication after closure of a post-
traumatic AVF. The medium delay between closure of the
fistula and the discovery of arteriomegaly was 9 years 8
months (range, 1-18 years). The AVF was left patent for a
mean of 20 years 8 months (range, 7-43 years) before
closure, and was located on the common femoral artery in
one patient, the superficial femoral artery in nine patients,
the popliteal artery in five patients, the anterior tibial artery
in one patient, and the humeral artery in one patient.
Among the six reported cases, two patients had iliac
dilatation and four patients had iliac aneurysms (one
ruptured).
Large AVF with high flow will cause early left high-flow
cardiac failure. Closure of the fistula reverses the cardio-
megaly. Low-flow fistulas are not usually responsible for
patient was admitted with a ruptured popliteal aneurysm,
m obtained in 1998. Note absence of the popliteal
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flow fistulas can be discovered years later with arterio-
megaly that is not reversible and continues to increase even
after closure of the fistula.2
Various mechanisms have been proposed to explain
arteriomegaly formation.2,5,6 Increased sheer force due to
increased flow in the artery proximal to the fistula will
Fig 2. Operative views. A, Left iliac axis and left ureter. B
the common femoral artery, distal femoral artery, and su
Fig 3. Histologic analysis of the iliac artery (orcein sta
B, There is fragmentation of the internal and external elstimulate secretion of endothelium-derived relaxation fac-
tor, which results in local vasodilation by its action on
arterial wall smooth muscle.7 Development of arterio-
megaly proximal to the fistula can be explained, but not the
aneurysm progression after closure of the fistula. It can also
explain why the tributaries and the distal arteries to the
fistula are not involved. Long-standing increased blood
femoral axis. Upper, middle, and lower tapes are around
ial femoral artery, respectively.
, Note regression of the elastic network of the media.
lamina (arrows) that can also be seen on A., Leftin). A
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diameter of the vessel and enhance fracture of the elastic
fibers.8 Then the elastic network of the arterial wall is
damaged, and arteriomegaly will develop even after fistula
repair. However, the thoracic and suprarenal aorta wall is
more resistant, and these segments generally are spared
from aneurysm formation.
Hemodynamic modifications could occur in the phys-
iopathology of such arterial dilation. While the AVF is
open, the arterial tree from the aorta to the fistula is
submitted to low peripheral resistance. After AVF closure,
increase in peripheral resistance associated with morpho-
logic changes in the arterial wall could explain the onset of
arteriomegaly and aneurysm. This theory is supported in
that, in the current case, popliteal venous grafting per-
formed 2 months after AVF closure did not become di-
lated, whereas native arteries became aneurysmal.
Careful follow-up is necessary, even if bypass of the
proximal artery to closure of the AVF was performed,
because of the progression of arteriomegaly to the iliac
segment. Indeed, arteriomegaly and aneurysm formation
can lead to major complications such as embolization,
rupture,2 and venous or nervous compression. Thus all
arterial dilatations should be treated when discovered, ei-
ther during closure of an AVF or years afterward.2 Treat-
ment consists of exclusion or excision of the pathologic
segment. Revascularization is performed with either pros-
thetic or venous bypass, depending on the extent of the
lesion and the location of the closed AVF.CONCLUSION
Development of arterial aneurysm proximal to a closed
long- standing AVF can be explained by the association of
histologic changes in the arterial wall (fracture of the elastic
network) that arise when the AVF is opened and by hemo-
dynamic modifications after closure.
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